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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

This invention relates to a liquid phase 
polymerization process for producing a polyolefin elastomer, 

15 e.g., one derived from ethylene, another a-olefin such as 
propylene and, optionally, a diene, to a cation-generating 
cocatalyst for activating a metallocene procatalyst that can 
be employed in the polymerization process, to the resulting 
polyolefin elastomer possessing a desirably high molecular 

20 weight (M^) , high Mooney viscosity (ML^^, at 125*^0 , low 
polydispersity index ""(fil^/M„) , low glass transition 
temperature (Tg) . and low hysteresis (tan 5) and to various 
products manufactured therefrom including rubber articles 
such as hoses, belts and moldings, polymer blends containing 

25 one or more other hydrocarbon polymers and lubricating oils 
in which the elastomer functions as a viscosity modifier. 

2 . Description of the Prior Art 

The most common polyolefin elastomers produced 
30 today are copolymers of ethylene and propylene (EP) and 
terpolymers of ethylene, propylene and a diene (EPDM) . 
Ordinary EP elastomers can be cured using such curatives as 
organic peroxides, while the use of sulfur as a curative 
requires the incorporation of a diene. EPDM elastomers are 
3 5 usually produced with vanadium- organoaluminum catalysts, 
i.e., Ziegler-Natta catalysts. 
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Along with the better known EP and EPDM polymers, 
CO- and terpolymers incorporating other a-olefins in place 
of propylene such as 1-butene^ 1-pentene, 1-hexene, styrene, 
and combinations thereof are also known. EPDMs are 
5 representative of the more general category of ethylene-ty- 
olefin diene elastomers (EODEs) . Of the EODEs, EPDMs have 
achieved particular prominence due to the many properties 
which make them desirable for applications requiring good 
weather and acid resistance and high and low temperature 

10 performance. Notable applications of the EPDMs include 
their use in such products as hoses, gaskets, power 
transmission belts, conveyor belts, bumpers, automotive 
extrusions and moldings, weather stripping, blending 
components for plastics and rubbers such as polypropylene, 

15 polystyrene and butyl rubber, fabric coatings, viscosity 
modifiers for lubrication oils, tire sidewalls and in 
roofing and other membrane applications, shoe soles and 
heels and many other rubber articles. Another noteworthy 
application of the EPDMs is in wire and cable insulation due 

20 to their excellent dielectric properties. 

It is desirable for an EPDM to have a reasonably 
fast cure rate and high state of cure, requirements calling 
for a relatively high diene content, e.g., three percent or 
higher. The cure rate for an EPDM elastomer and the final 

25 properties of the cured article depend upon the type of 
diene incorporated. For example, on a comparable diene 
weight percent basis, an EPDM produced with 5-ethylidiene-2 - 
norbornene (ENB) as the diene will have a faster cure rate 
using a sulfur cure than would an EPDM containing 

30 dicyclopentadiene (DCPD) or 1, 4-hexadiene (HD) . 

As for the properties of cured EPDM, EPDMs made 
with hexadiene as the termonomer are known to exhibit good 
heat resistance. For most commercial elastomer 
applications, the EPDM should have a weight-average 
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